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mm&^m i him i s nwtjjW: v ? > * , 

mj±<7)m i itiM i s mmiiM v y > v * 9 & x zm se ^^o^^mmt^ v 

[«NfcE8] m^msiznm^mimmm&mwiz&^x, mm^-o^ 

itmm 9) mi vnmmm t m 1 nmwmm t <vm \z&m £ ntzm m 
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U±l FS5" orvrvo n r\ a ^ o o ~o ^ . ^ / 

m urn^n 1 2*mg!M i s h ^ > v * * , is ct t>\ 

i&mmmj±<Dm 1 zsmsiM i s F7>yx^j: w^f«i±o^ 2 
igmMM 1 ssw h 7 yy* ^xmrn^titzmmm^m^, mmn^tm^ 

[0001] 

[0002] 

^XW)ft&mi>i&T^-Z>fz&, M0StWh7>yX^ (Metal -Oxide-Semi 
conductor Field Effect Transistor, I&W±, <t^<MIS S-^jj^ h 9 > 
V7s9 (Metal-Insulat ion-Semiconductor Field Effect Transistor) ) ^Pffjt 
n&*i&TZ'$Z>&m&&Z>o LfrLft&h, MO S Y J > "J 9 (DM^nfeZ 

i&rmt&t, i)-?mffi.<7)mn&r$mt%^x< & 0 zzx\ vt^ i&mmh 

~C MtS mm £ ft 0 M T - C M 0 S (Mu 1 1 i -Thresho 1 d CMOS) Wfc 7^$t1£ £ X v > 
[0 0 0 3] 

l^l***?>, tae*oMT-cMos-ci»ja$tLfei;-^ma£ie»fiiiJ»«:*-r 

rt**i*L£ , j&mfit^MO Sf7 > ^ HJj^-egE^o^ ^ yy- 
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[0 0 0 4] 

SfcK, i*<?)MT-CMO S-C#JS$n^:';-^«a£iillfiIK«:^r-t-*^z» 

zz.x~;j xtrnzL Lx&m-r zwiitt <v®mz mm ft t^^tzw 

[0 0 0 5] 

mi ^m^mt - cmo s^m^m^tz^mi^mmm^mm<om^m^^ 
7F-fm&mx**>*), m\ (a) -mi co ti, f*oMT-cMosM^ffl 

v^/i^^Sftlil^^gOllJS&^O^^LTv^o Ell ( a ) -Ell (f) KH^ 
T> #hs^Q 1 A, Q1B, Q 1 DiSi^Q 1 Eti^BlfllSJE^P^-^^^S 
M O S m#?*^r F7>y'X? (High-Vth PM0SFET : iSHHl PMOSf7>y^^ 
) „ Q 4 A, Q4C, Q 4 D-feJ^Q 4 Fliilif f ffiONf t^^lMO SS 
F7> * (High-Vth NM0SFET : ftHflNMO Sh7>y^?) , Q 2 
A, Q 2 B, Q2C, Q 2 D, Q 2 E i3 X a r Q 2 F fif&SffimiiO P ^ "V * 
M O S m#?** f7>y^^ (Low-Vth PM0SFET : i&MiU PMOS l>7>y^^ 
) , fit, Q 3 A, Q3B, Q 3 C, Q3D, Q 3 E 33 «fc O^Q 3 F (ij&BHitm 
SON f ;HM O S m#^J* (Low-Vth NM0SFET I jftlUfilNM 

OSF7>yX^) ^LO^o iTt, #HS^VDD(iHl«mfim^^ V 

ddv itmmmammm, GNDtimamttmastsu fit, gndv(« 

1ft*t£««i«l*^L"Cv^ 0 &33, [11 ( a ) -HI (f) o^Sfl#l»lallfr£S 
MOS F7yy^^tLt»Tv^^ HlgUtt*!!* t £ *L&(7)f3:v> 
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[0 0 0 6] 

Ell (a), HI (b) , @1 (c) &£Vmi (f) K^tllft-CW:, fffl 
iPM0Sh7>y^^Q2A, Q 2 B , Q 2 C £ <£ LFQ 2 F<D/*y 9 Y— b (2 
liltflltVDDCSI^ti, tfc, (HI (a) , 11 (b) . HI (c) 
&±Xfm\ (e) tC^-Tia»"T?i±. tUttNMOS h 9 >S>**Q 3 A, Q3B 
, Q 3 C&XZFQ 3 E©/^^- h ttlgfiWffcWS&GNDKftttSft-O** 
o SfcK, HI (d) isi^Hl (e) H^i"iaK-et±, fHilPMOSh?^ 
yX^Q2 Di5iD f Q2 E^'7H - h f±£glAm&«i£*ilV D D V K«M£$ 
*l x ifc, HI (d) ioct^Hl (f) H^-rmK-CJi, 1&M{iNMO S h 7 y 
V 7 9 Q 3 D £ J: Q 3 F <D/* :? ? V- b temMSMfiLWRIBLG N D V tc^M $ 

[0 0 0 7] 

HI (a) , HI (b) , HI (d) isXxmi (e) K^1-®l&-ef±, ^ 

mfsm« v d d t vmftw&MMtiLv d d v t <vm ^mmw.p mo s h 9 > v 

1 A, Q 1 B, Q 1 DJsitfQ 1 EtfWitfbti, ttz^Ml (a) , 11 

(c) , hi (d) ioirai (f) t^tEK-eii, m&miz.mmMGNr> t 

W&MMMMMM. G N DVtORI K&BHitNMO Sh7>y'X^Q4A, Q 4 C 
, Q 4 D& <£ t/Q 4 F/6 ? fx&t "oftTV^&o Hi (c) & «fc 0? H 1 (f) K 

7p-?m&"ei*. mwnm&m,WM (vddv) & j: 0*115 wisp mo s 
^t±w:ttf>n-ci3«bi*, tfe, hi (b) is* una i (e) n^-t0»-ct±, & 
m&mitLmwM (gndv) fci^fNMos byy^xtizmtfbtix^ 

[0 0 0 8] 

ii5$HftPMOS h7>y^^Q 1 A, Q 1 B , Q 1 D*3«fc y?Q 1 Etf>$* 
- M:iiSM»ii/PCNT^^Lt|iJiff (/PC NT) 7m*S£tu £ 
fc, HHttNMOS h7>y^^Q4 A, Q4C, Q 4 D£ J: XfQ 4 F<or- h 

iz\tmxw&m.pcNT*frLxwtjMni&-% (pcnt) tmmzn, wax 
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fife*. 01 (a) -Ull (f) i:^ti^MT-CMOSftff*fflv^f 

o 

[0 0 1 ol 

liiiivDD hingiifiiMVDD v t^m^Mmmpuo s h 7>-/7 

? £ I£lt , £ J: If/ % tz (± , ^l&mfiK^^ GNDi: G N D V 

tcoPfflKiitJgillNMO S h 7 > ? ZmifZ t&K, j&MlfiPMO S h7>y 
X 9 CO y ? y- h £ iiUfitiH V D D [zWtii U £ «t Z tz f4 , 
NMO S ^7>yX^O/^7 7y-^ (i^&mfim^HG N D ^m-?& 

[0 0 1 1 ] 

d 2 f±H i u^i-#2»#*«isi^«co^!j (mi ( a ) KTF-r^mfomm® 

S&^g) Wl/^T^h^^tlt^^o HI 2 (a) 4$ 4 ZfM 2 (b) (4 

, ^n^timi (a) o^^^nis&^eo^^T^ b ^^i-^o-eab^o 

[0 0 12] 

$f\ IH 2 (a) tC^-Tl^T^ Hi. iHlfllfi P MO S F7>y^^Q 1 A, 
fiifPMOS h7>y^^Q2A, 1&KINMO S h 9 > v X ? Q 3 A4s 4 
i^HfitPMO S F7>^^Q4ASrl oco-t^t LTf#J& LTv^ 0 
[0 0 13] 

Ztz y @2 (b) ^TjrTWT^ Mi, -t;v^^jg:M{tMOS h 7>y7^ 

EtLtv^o 1"&;b*>, i£if PMOS f7>yX^Q2 A43 4 m&WffiNM 
OS f7>y'X^Q3 A* loco-tr^i: LtKU ^mfi«^VDDtM 
tiUfitll V D D V i: or^^if P M O S h^>v*?Q 1 A^mm® 

«&mi£*i g n d <h wusm^mzra g n d v ^ ^ n <d m mm n m o s h ? > v 

[0 0 14] 
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HI 2 (a) idXZ>*m2 (b) KjSV^T, WfBGlA-BG4A 
(i, -tft^ti Y yyVTs 9 Q 1 A~Q 4 A^Jolt^^ h £^LT^& 0 

[0 0 15] 

^^U#-t;K7)i5^t;^^<^^St lv^ 0 @2 (a) &J:mi]2 (b) iz^-t\y 
-kfrt L xmfcZtitzi&mmP MO S F7>y'X^Q2 AfciO* 
OTilNMO S F7>y^?Q3 A<D^y ? Y~ h B G 2 A£ J: tfB G 3 Ali, 

**t***iisjftWfl:*aMiiv d d & «t iKniamem^G n d K:gM^-t-4#f^ s & 

0, lot, -b;HC{±H^sm^«^«lVDD, «it5«f£««VDD V, 

\$.mz.mm%. gndv&x zfm&miiLWiWM gndw -grit 4 ooiis^^^s 

KfcSo fcfc, flr&LfcEll (b) ioit/EIl (c) <a^M*3M*EI8^«OV' 
'fT^b^fx.^i:^ -t;K:ii3ooSSI (ii (b) : VDD, VD 
DV, GNDV. HI (c) : VDDV, GNDV, GND) ^iCiSo 
[0 0 16] 

[0 0 17] 

0 3 <td ±&Lfcmi (a) 0#$#*»E]|&^tt«\ >> -f > 

-^i^CtililJtilHW**, EH (b) ^if>ll (c) CO 

[0 0 18] 

0 4 till 1 K^i-¥#tf^KliB&^1lOte<affl<a W T-7 h £^-0-?* 0 , 
HI (d) H^-t^S'ft^fcfltiaK^llOl/'f T«> hSr^-f<>0-C*4o 0 
4U£^T, #BS^BG 2 DiSi^BG 3 Dti\ WHf7>vX^Q2D 
fcitTQ 3 DKfclt*'*? ^ ^UV^o 

[0 0 19] 

mtKTFizti&xiiz^ mi (d) ^^i-^*flc*«@K^fi{i. H2 (b) 

tmmi^ WfPMOS h7>v*?Q2D£c£0W«NM0S ^>yX 
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VDDVi: OffiO^BUI PMOSF7>yX^Ql D 5fe l^c MifkMitLWWM G N 
D <h mm&W&mm& GNDVtOflOiSifflNMOS h7>yX^Q4D^-t 
^tagljO^iZgSgi-^ J: 9 C^oO^o TtrtfU [HI (d) tC7F-f^#f£ 

mmm^mmxii, i&miUPMo s h ^ >v*?q 2 D^it/i&wfiNMo s i> 

=7 y VTs 9 Q 3 D <D^ v 9 Y- Y B G 2 D£ J: tf'B G 3 D (i-^ti^ti«iftmii 
m?« V DDVioJ: <^limi£Wf£*« GNDV ^gMih tU£ J: -tr ;k: 

imiimm&mmmv d d v& «t ^mesiis^aG ndv^2 ocom^K*^ 

[0 0 2 0] 

mftLtzmi ( e ) joi^Eii (f) ^^mfemm&mw.v) w r * 

h ^#x.7ci#-a-^-b;i/co^(i(II D-eab^o fc£U HI 1 (e) ^#2i#*ltHl 
if&^S-e^ 2 O(0tli^^«i$lfititv D D V <h Hfg:Sfim«G N D 

££»k mi (f) <D¥mfcmm®&mw^&2^<Dnj%MmmMn& 
mmm. v d d t Mmi&mfis^ gndv^^ 0 

[0 0 2 1 ] 

^i^&MEi-e&fK si (d) (D^mi^mmmmmm^mm^^-tx^yr.-r 

i><D-e&Z> 0 ZZX\ EI 5 (a) £ J: (^[15 (b) fi, ^tL^tiHl (d) 
2*#*f»IHi^^ffic7)$!iiiyD-tr^^^LTv^^\ EI 5 (a) (i >7 > -> ^ ;Wf 
m.t Ltc&<7>£^U 3: 7c, EI 5 (b) (i h »J -f )V+> ^ )\sffi?£t L/c^O^^L 
m c 

[0 0 2 2] 

EI 5 (a) KTji-Zth&XnlZ, mi (d) (0^#:*ffiIlI^g^v^ 
;W#j£<h Lfcfc^T-Ji, ^H^tNMOS h 7 > v ^ ^ Q 4 D i fg;|IfHfiN M O S h 
7>yX^Q3D^'.;^-h (Pft^S-Jx^: P-we 1 1) 7>>-€-*L 

^n^fsmfis^^ GNDi: «u&m{£m« gndv $ *i & a*, « ( 
pi->'i HU73- h LtLiTitc^^o i-^^^>, mmm 

NM0SF7>y^^Q4D(9/i7n-h ( P -f- ^ ^> fl'M ^ ^) (2, Ply 
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&m 2 0 0 3 - 2 0 4 7 3 9 ^- v* : 9/ 



^^Sfi^) ^filf^lS^ GNDi: 

G N D ^«{&m(4m^G N D V ktfz/ a - M"& t P«1Jg{i, 11 1 ( f ) 
[0 0 2 3] 

sfc, in 5 (a) n^^tL^i^n. mi (d) <n¥mifc$kmm&mwz y 4 

yj^ivmykt Ltzi><DVli, i^PifitPMO S h 9 > v'X^Q 1 D fcl&BMfiPM 
OS f7>yX^Q2 D0^7^y- h (N-f-^^^M^^^ I N-we 1 1 ) 

tf^rti^ftim&m&wm&v d d fctmRss*&mas*iv ddv tc^$n^^\ 

CO^^-Kli, Ni^^vS^^ (iSHfPMOS Y ? > V * 9 Q 1 DOAy 
hiScfcZ/l&HiflPMO S h5>^^Q2D^-y^y- M Ci^.^ 

-cnnmiLmmM vddl mwmn&mwMv ddv tvsB-vummztiz 

> v X 9 <r>t* y 9 Y~ Y -V * ^ i $ ft, D 

D b&WMWftLWBM VDD V t<Dis 3 - h ^HjgSft&Oti, 0 1 (e) <7)^ 

[0 0 2 4] 

inwLT, 05 (b) ^t,wP)^j: d 01 (d) co^m^mmm^ 

V V -7)VV ^)vmm.b Lfzi><DXlt, i^ittNMO S h 7>y^^A7 
\ tfiifNMOS h v >V7>9<D/*v K fc«fc^\ J&HilPMO 

S F7>yX^^7H- h fciSBUfiPMOS F7>yX^^7n - Mi 
*{:y 3 -hf>i.ifc^<M$n^ 0 £*Ui, 0 1 (e) is £0*1211 ( f ) <0 

[0 0 2 5] 
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wm z u u o 



o /^v a rj o rv 
— £ W ft / o ^ 



[0 0 2 6] 

[0 0 2 7] 
[#l^m 1 ] 

7-212217 (HI, 05f ) 

[#M2] 

5 - 2 1 0 9 7 6 (0 1 , i3, 0 5, 0 7#) 

[#1^M3] 

2 0 0 2 -0 9 2 8 0 1f 
[#^K4] 

#W 2000-298987 -5§-^$R 
[0 0 2 8] 

[fP^f^ Lid t"t"-5> MM] 
t&LtzXnK, Mx.ti\ 0 1 (a) , 01 (b) fci^l (c) 
*<o###^ff[lS®§lg^£;^T(i, *i)vm%.%k<nmWM (VDD, VDDV, 

gnd, gndv) zw^^ti-z&^JT'y vmm^m^, i&mi&<7)MOS 

o 

[0 0 2 9] 

$tz, x. ts\ 01 (a) joctiffli (f) ^-r^<D^-m^mmm^mm 
zbK, mi (e) i l z7F^Wi^¥mi&Mm®ffimw.^&^xi*, p^-v^m 

MOSf7>yX^ (PMOSh7>vX?) -C«^X^y^- (MT-CMOS 
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rfst ms OAAO o r\ A H O C\ W> , - y • 11/ 

IvP/T-H ^ V V O 6 u t < J ^ v . -ljv 



-y ^^^ili^T^LJ: ^ ti-^t, PMOS h y > VTs 5 i|iI^i#x.T V 1 T <y 
10 0 3 0] 

tc\h^\ ±izEL7t:^ J: d ^MT-CMO S^#f^fflv^j^2»^*ff HI 

[0 0 3 1 ] 

[0 0 3 2] 

mm * ffife-t tz #><D^m 

mnJ±.<7> P -f - * * ;HM I S «#Sb* h5>yx^*± j£if OT1±<0 N -f - * * 
[0 0 3 3] 
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WWB. ^ U U O — 6 KJ <i I O XJ • ^ — ✓ . 14/ 



[0 0 3 4] 
[0 0 3 5] 

I S m#£*m h 9 > v X ? h H^Si" & c: H <fc 0 , v ? n WtltAU 

£ ^-e § & o 

[0 0 3 6] 

©Pft* ;HM I S «#^J* h7> v * ? is J: LKjMffiWff^ N -f - -v * /HM 
[0 0 3 7] 

1 $ism 1 s mjf^m h7>y^^i t/i&HiimjEo* 2 $tiM 1 s m# 
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[0 0 3 8] 

tifz^mi&Mi±.<vm i igmMM i s m#^* ^v^?, & £ ^\ i&ena 
mi±^^ i iiim i s vjyv^t&x m&mmmj±<Dm 2 iiiM 
1 stfaf h ^ y it* t^mfc^fttzfkmffizmz-, munmm%<DM 1 <r> 
mmt^ * mzm 1 <vmumm$. ^m-t z> t & \z , ^ wiii&o ^ 2 <7>mM 

[0 0 3 9] 

ti^PilSSffiOffl 1 IIIM I S «#$J* h7>yX^ & J: tf\ teWfit 

tEoi 1 iiim i s m#5M h 9 > 9 & x m&mmm&^m 2 sum 
1 st#if h 9 yis*?^mj&ztifznffi®ffi*mz-, mun^m^^ 1 0 

m l tz z. t £#m t -r £ #z*#&m® $ n * 0 

[0 0 4 0] 
[0 0 4 1] 
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,t_»- t-r-r- ss. r% r\ «-» i-^ /-\ 4 r-t r\ r\ y^o J» » • 1 ^ / 
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[0 0 4 2] 

111 6 -HI 8 H£v>T, #bs^Q 1 iii^fitWJE^N^^MMO Slfi 
f h7>y'X^ (High-Vth NMOSFET :^ifNMOS h7>y^^) . Q 2 & <£ 
0* Q 3 (if&^fltmEE^ P ^ -v * ^IM O S mf^^ h 9 > v * * (Low-Vth PMOS 
FET! IMftPMOS hv^vX?) % fit, Q4;i3<fctKQ5{±1£W1iim£?> 
N -f- v * ;VlM O S m#3M h 9 > v X ? (Low-Vth NMOSFET ! fiMfiNM O S 
h 7 >yX?) ^Ltv^o #HB.^VDD{±HS*fi:*« f .j», V D D 

v j±«naifis*t£*ai«i, fit, GNDfiHtemfim^n^^LTv^o 

— m Alt, 2o<7)ftPiiPMOSh7>y^3'Q2 ) Q 3 £ J: CF2 ooiSiMtt 
NMOS h7>yX^Q4, Q 5 K£ *) ffifrtiX^&tiK lll&KfcMfc* fcttMftfc 

$tt^<7)(iv^ i-etiv^ Hit5mfi««VDDtcf±, 0a*.«r, o. 

7 v a>«ag«ffia*flijn $ o 

[0 0 4 3] 

m6{Z7T^iii> xok, mnn.tt.mmMv DDt v ddv^ 

(Dm KliUPMINMO S h 7 > v x * q i <b *U £ (Dm^nMMMMV 

iotv^o fti^Eli&Afi, M^J&ttSfutlgflMSPMOS f7>y^^Q2, 
Q 3 £cfctm?y^£ft7^li'flNMO S h7>yX^Q4, Q 5 SrHx-TV^ 

o -r^t>*>, ©pjtPMos h 7>vx^q 2*5^^0 3 <7)v-x(±^mi^mfi 

MVDDVt:*K^ti, ftWffiPMOS h7>v^^Q2iJJ:0 f Q3W 
&jl^£*ifc Kl^f >t1&littNMO S f7>y^^Q4(7)KU'f 

h7>y'X^Q 5<0 KW >KSHR$*U f U, ftHlNMOSh7>y^^ 
Q 5 <7) V - X (i^l&mfi G N D KS&fc $iit^io 
[0 0 4 4] 

*mMm<n¥m$-Mmmffi^mz&^x, mi pmos i^>vx*Q2£; 
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W4H ^ U u o _ v <± / 



N M 0 S h 7 > v r * * Q 4 43 J: Zf Q 5 v 9 ¥~ h (iHI&Kte SiEJI GNDi: 
gft$*it^4o i^igfllNMOS h7>yX^Q 1 M±, 

Iftlfitl^ G N D C«t $ t o &43 N SIMPMOS h7>i?X?Q 

IRHtPiK PCNT^UtAWm ( P C N T ) im& £ 

[0 0 4 5] 

O/s'-y 9Y- f (ilfilf «G N D i:fg$ti> ftHfNMOSf? 
> 9 Q 4 43 J: ZfQ 5 tfV* y * ¥- h l$mi&M&nffiMG N D Kg&SSft, 
L T , 1&0M& P MO S h 9 > * Q 2 43 J: Q 3 <D>* y 9 Y~ h \*m&&m£L 
tMVDDV(:«g$WJ:?t:^otv^ 0 1" i&MW. P M O S h =7 

y^X? Q2 &£Z/Q3<D^y hit, ift&Ltzmi ( d ) 43 X Zfm 1 (e 

iilPMOS f7>vX^Q2 45i^Q3<7)Nf t^;H^x;n:i 19 7>8I£ 
*i y-T >«7^;M#jt£: LtiJSL^:* £"T&1t&0^-y b tOlf 

[0 0 4 6] 

tH 7 IC7f£4x& J: -9 ftittPMOS h 9 > 9 Q 2 43 i ZfQ 3 <0 
V - X 43 J: tfV * -y ^ h tt«iRWmt£*«j|ft V D D V K <D £ *U * , 
j&WfitNMO S h 9 y ? Q 4 43 X ZfQ 5 <7> V-*43 X Zf'* v 9 Y- h itm& 

:^ J tHo S<bK. 11^ f ^HHINMO S b 7 > y X ^ Q 1 T« 
LT^i^A, Pft^wUNMOS h 7 >y* ?^#J&L£if^UJt^Tl/-f 

[0 0 4 7] 

(wx.tf, mi (b) <n*mfe$mm&mw.) utm^n, mmm^ 

M0Sh7>y^^Qli:±i)1li$4itv^^*, m^J«l»«"^ (PCNT) 
i:Ufi, V-xffl!JO«i2 (VDDV) +h7>y^?Ql<7)PlitJ± (Vth(Q 
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r\ r\ r\ ^> n r\ a n n C\ /v° - * • 1 £ / 

6 \J \J O — 6 \J t± I O V . J-W 



D) JJJL±0*JE«r-^x.'Srv^*>L4:v^ii>. tfUxJ^ fOVj &J;<7 T3V ( 
3cWi. 3. 3 V) J wfJ±^4i^o -t^^*>, m^JlfjlJ^m-^ (PCNT) £ 
LX 0 V^-^-x. f7>vX^Q 1 t!)^? h^oTfg:lif6 h 7 

<7>V-*m»to s ii»fS*U tfc, (PCNT) fcU3Vm/; 

jg«a v d d v l xnffiM&rfmt ^"tb K * „ 

[0 0 4 8] 

, -fc;WiMHfiPMO S h 7 y v'X * Q 2 , Q 3 & J: EFgflMSNMO Sb7> v 
7,5 01 A, Q 51^:^*7 h B G 2 £«fcO*B G 3 

& 8MMtt&*aMR VDDVi: HftttttmStift GND^tiv^A, <7) X 
^ > ^- K-b i if ffl t ^ : i: #t ^ c WSi<o^)V (-fc;H -b/UN 

[0 0 4 9] 

$ MC, 07 tC7^£*L& J: ? C llx^ y ^fc&&it5eHiiNMO S h 7 > v 

*r ^ xx^m-t %> z. t^-ei, h 9 > * q i ttiaiKtwat^* tf-^m 
<7>-c, it F7> v x 9 izfrmLxmm-t-z z.ti>x£& 0 

[0 0 5 0] 

i/ufllaS-et, H?^L7tHl (d) iJiLFEll (f) K^ii£*o#&#&!*IIJ 
SS^ao j; ^ ^ glj 7 - KW? y 7 Y- h ra±7&*36Silifi"C'> 3 - hi"* - £ & 
& < . h «; 7°^ "7 i fr-fu-tx&fcm L & < T mM1r2> Z £ tfX § * o 

[0 0 5 1] 

ttS-C*l), HI9 (a) tt±JEL)t^f&W^*^#*Mfc»iatt«ilO*l^Jfc 
^iJ^^-t-^OT-m^iX^ 7fCNft^;HMOS f7>v'X^ (i^PHfiNMO 

mgE#2 003-3073542 



u--k r\ r\ r\ o o r\ /i T O r\ a° - ; 

WAR £ U U O — ^ U f / J ^ - - ✓ 

Sb7>y'7^Ql) £ffi^fc*><0, 0 9 (b) {i^*<7)^#^*miHIE&^e-e 
tI^^;fCPft^;HMOS F7>v^^ (Wilf, HI 1 (b) <7)^3Mfc 
$t@^t : ilHtPMO S b 7 >y7 ^ Q 1 B) £fflv>£&<£>, ^LT, 0 
9 (c) t±*iB^>f Lfzm&tmiila%&$LRdrop\ l zW:£%!:Z-tzi><DZ 

[0 0 5 2] 

EI 9 (a) fc<fc 0 s EI 9 (b) K^ir h 9 > v'X 9 It, #IxJ;f> HzCI/OW 
77i:fflv^HT^^ «t -9 &ffi|HHB«JEO h 9> v^^t?** 3 V ( 
#v**d\ 3. 3 V) lUOMOS b7>yX^«rffflfSo dJUCfc IK frfcK 

Hftofi ^ ^ > v x * * uijg *3 «t mm±wm &&a>m < & £ o pm<r>% 

[0 0 5 3] 

t£ffB#&i:i3^Tf±, E^lce-^m»itIpeak75 ? »!ttL^,^H(i, miSX>f-y*- 
iz a 1 1 4 ft#m/± K n y * itm. tLt^ti5<-M^^ n w tu K t± 7 
- * b ^ - x (^)tl K n y 7°^^ LXi> mftUUX § & J: ? Ul£ft $ tL & 0 d 
i-C, ^mfi«^HVDDOmJE^ 0. 7VtL/;^, miRX 4 y ^Kistt 

h s^wmEt %j^t t Wm. l tz t § , mxmmiZMMm. v d d v o v 

[0 0 5 4] 

iOfcl, 0 9 (a) tl&lt^ST^IJWf^- (PC NT) t5 s 3 V. 0 9 

(b) iz&n&njj&mm-^ (/pcnd a*- 2. 6v^c -en-en^ 

h7>y^^ (Q1N, Q1P) ^^^h^oT^-^W^tlpeak^ljfLti^Ci: 
h 7>yX?Q 1 Ni3 XrfQ 1 Pfi09 ( c ) <D «t d &Hfffi&3fi#L 
RdropUa§^x^-<h7!/ ? -e^^o 09 (a) h@9 (b) t £ Jt«c1" & ^ , |Wf 
L:tf-^m»fLlpeak^v){L-r^i6tC(±. -etl-etlO f7>y^^Ot>ffil:lI 

^ipIWp, Wnii, f 7 7°^ift»lt: i otlit c ra~t+ c ml: ^ 
#5? ri*£> 0 , f - y -7°+!- >f X # & i>#7^& * o 
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d--tr_ o r\ r\ o 

W/XB ^ W U O 



o a n o A 

— ^ U *i / O 



[0 0 5 5] 

fcC^-C, jE?L^ + f 'J7ttSPM0Sh7>y^^li, Sl)S<0^v>l^ 

MWC, $lxJ£\ SPICEyUl/->3>tk PMOS 
h7>yX^li, NM0Sh7>yX^ KJt^Tift 3 h ^ > v 7» 9 (BjWS 
fcv>-7fe*^3&o7t 0 lot, ^$(0 i •) i: P M 0 S h 7 > y x ^ «*T-tSx 
'f'/f^ttit^fc, N^*^M<^Tlf J&L£^^Jt^T W 7-) bra 

ii-i-ftt>^v^<om)E^-^x.^£^75 s ^^75 ? , NMOS l-7>yX?«li- 
[0 0 5 6] 

m 1 0 (i*l&B^H#^#2»^*f»liIS&^S^0 2 WIlrWKllc^trn -y 
[0 0 5 7] 

WiBSAiJiWWfSrWfPi-*^) MTCNT^, mmfm&l 0 l£^L 
tSPJfNM0SF5>^? (Il^^yf :MT-CMOSX^7f) Ql 
oy-M:Mt4J:9i:4oO^, IWMMT CNTIi, « 

, ^M^&^-tT^O ffl&<D$ffi&&m& 1 0 l^tiSMf^WiNMO 
Sh7>yX^Ql«y*-M:ft|&$tL^ 0 i^PHilNMOS h5>y^ 

ffMTCNTIi, $lxJi\ 3V>fy^-7x-x«t?*t), faW&foWSh 
1 0 1 nepjP^tL^m^E (VDDl) fi, #Ux.(2\ 3VC£>«K ^Lt, S 
HiiNMO S h 9 * Q 1 <T> K W >iz£\}mZtl2>M&.VDD 2 (VDD) 

i±, «x.tf, 1. 8Vt^o 
[0 0 5 8] 
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rM- cnar *-v r\ r\ *-» r\ r\ A r-r **i r\ s*P ~ ? • 10/ 

'■fflRR 6 K) K) 3 — 6 V *i 1 O V — s . 



itLomttf* % i>*g-c & , M^mmfs:«« v d d v omjE* s ^^n 5t*> ± 

tfZtztb, di/dt (NfW^^ 0<7)m»iL^b) l±/hS <flJx.<b*i* £ Kfc 0 
^WEKAO*aSi*BE (VDDV) Ji«^^U2:*>±*** (MS) tztb, tfOx-tf 

[0 0 5 9] 

ti^^o 1/0^*7 7 7?; jl?® i~ Z>fz&>, liitt^^ 

Mil: & «fc i§#, -7 * nfj>]gv>li 5 U - ^-j& s #K k4oT<5 
[0 0 6 0] 

in 1 1 ^^iz^^^mi^mmm^mm^msmmm^nm^KTr^y^ ? 

?E!KHg*!K Hill (a) iimM^^ (MT-CMOSX^ -y-^) £ LT 
SifNMO S F7>y^^Ql N^ififfl Lfc^t^L ifc, 011 (b) 
liMMZJ -y^t LT^ISaiitPMOS H>yX?Q 1 P ^rififfl L/t: k <D^c7f.~f 
o fc*3, mil (a) ioJitfBIl 1 (b) Ki3V>t\ WUfitMTCNTIi, ffl 
x.tf, 1. 8V^>?-7x-x«ift^t), 0 2lceiJJp$ 

(VDD1) (±. $lxJi\ 3Vt*^ «NMOSl 
7>yX^QlNOKV^> (^HfPM0Sf7>yX^QlP(0V-^) K 

enin$^*mjEVDD2t±, «x.tf, 1. svt*4 0 

[0 0 6 1] 

mil (a) j&Wigll 1 (b) fcjF£*i&J: -9 K> 3 «f!J<7)^*#* 
5»EIif&^Sfi> 1. 8 v>f/?-7i-7l/^ (1£|BHitWffia> b 9 > 

vJ**tM»J££*L*:^WI3fi&Afc|B|i:>f >^-7x-^W) OffllflUt-^MT 
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rs <-» /\ /-> o r» a n *» A c >" • OH / 



CNT (y-KNl) £ 1 0 2"C3 V^<7Mf -^W^WC^fc (# 

ffi : y — KN 2 ) L-CASIitNMOS h7^yX^Ql NS^IiSSMtPMOS 
h 7>vX^Q 1 P<7)^- K:Mt* C^ot^So -^t, ill (a 

Sh7>y'X^) QlNKya-^ (MT-CMOS-fe^) 1 0 0 t LTf#J& 
£*U 111 (b) IZTfiZtl&XniZ, l"OV&&®&l 0 2*5«tD f m 

?^^;f (SSWffiPMO S h 7 > QlPlitya-JHOOtLti 

[0 0 6 2] 

-f&fr^ «x.lf, «I^^7fQlN (Q1P) 
J±, filftw h 7 ^(OHf J: 19 *> i§5 v^ffi & o T is «9 > tEU^^Ol^ 

L<&v> 0 ZZX\ W<)V$tm®ffil 0 2&£VWM*'( y^-Q 1 N (Q 1 P) 

fcTN iftSJ±«^" d"^^IISI& 1 0 2<7>my^H-t) * 

[0 0 6 31 

HI 2 (iH 1 1 ^^i"#3^M«*atfflL^###*»iaKSitO»l£«S:« 

B&fi^tc^i-giT'ab^o :c-e, l^^mmi® i o 2 nepjn$tv^m^*i± (v 

DDI) l±, mx.l£. 3VC*»), ifc, SHJiPII]i&2 0 0. I^^^Sl® 1 0 

2 ^ .tcnta?.*^ -y -f-Q i <z> Ki/^f >nenijp$n*«2®mi± (vdd2) t±, $j 

x_f£\ 1. 8Vt45 0 
[0 0 6 4] 

ni 2tc^$ix*j:-9U, $u^ias&2 o ofrhmtjzuti 1 . sv^t-tu 

^;uoftU^^MTCNT(i. *ya-)H 0 0 Kfclt * W^^SSSIEIK 1 0 2 
-C-3 Vf^f f t:u^;vi!l^titt^^^ 7f (SBHiNMOS l7>y^^ 
) Q 1 COY— h iZjjk&Zti&o ZCDXotz, U^frgZ&m&l 0 
^7fQl ^ya-^ 100t Ltftt^Itt\ tya-^ 1 0 0 K#x. 
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tefcKfJ o A H Q — O C\ A 1 1 (\ yv? — • 91 / 

1\T//31R ^^v/^r ^ vy I U . til/ 



SifPftMTCNTIi, rtSJny^ti (#flxJ±\ 1. 8V) tmC^O? 

f^ci^ti^o fit, ISmM^iRttffilirffi •) v * n in (#Jx.f£\ ffllfPEI 
K2 0 0 (v^Dl) ^#HIS§3 0 0 (v?D2) ) KEITf-filf <t < , MM 

j±m^m (j — kn2) oj0»*$tt*<-r&-fca*-?§*o 

[0 0 6 5] 
[0 0 6 6] 

WSH&WMti 1 0 1 &£Xf\"<)\/WfcM%k 1 0 2 coM^-^Hx.^ fcOTafe *) , 
^SStftEIK 1 0 2 ici; l)*i?z.-Jl> 1 0 0 K^-x.&*lJflHg-!g-MT C N T t LT|*J 

mwvtWM (Wx.is. i. sv) ^rac-f y x.-^vsov^m^fc 
tmnt-tzhm^ mn&m^rm. u-kn2' ) os&ssr^tiK u eo 

[0 0 6 71 

^xseiiuf o$fra^&&o mi si^^r, #B3jr^sB(±4^#*iK, wl 

l-WL7i±EIi, fLt, ILl-IL6(i^ii^^Ltv^ 0 
[0 0 6 81 

$i5IWc0fiMiH]^tii, ±s£LfcBll 2 t3^i-^3*»!l^# 
^*«HI^®^^v>T, l^^i&EIiE&l 0 2 OW^T*4Rtfi['f >9- 
7x-^ (3V^>^-7x-X) Oftiei LH^tn^v'i-^ 1 0 0<7) 
±^Cy-;vKil 1 0£f£U\ f(7)y-;i/Kil 1 0 «5±^HrtSBn ?m 
MtmCJ >?-y^-X (1. 8VO^-7x-X) Ojf-^-gei&L L£f£lt 

[0 0 6 9] 
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o/\rkO o /i n o c\ w° - >" • OO / 

£ U U O — & \J *± I o ZJ ' - ^/ 



1" IH 1 4 is J: UTS 1 5 tc^^n>2>ct ^ fc, #0x.J;f\ g£*JUSWL 1 -w 

l 3 * h =7 y 9 ®&<D&m~'mm u KtiwL 4Hvr/?-7x-x 

O^tEILH t LXitm U EI1WL 5 ^SSVDD, V S S*Ofi«i:« 
3 V4 >^-7x-^^ffE^LH$-^t^) ; eya-^ 100© 
±7j<7>Kf&SWL 6 *v-/W Kg HOt Itti (M * 1 10 a) U 

E*§uiw l 6 <D±3j<n>umm L7ci. sv^^-7x-^ oitsei ll* 

[0 0 7 0] 

zcD^msnm^^mfcmm&mm-zM. 1. 8v^?-7x-x 

OM-^-E^LLii, y-^K1110 (E#*WL6) i:i ») 3 >^-7x 
-XO^BEIL Htf*«b K£tU 3 V>f >^-7x-x<7)f f EI^LHt: 

J: -5 / Xofif^MtS 1 1 1 1» 0 
[0 0 7 1 ] 

m 1 6 it^mK^^^m^Mmm^mm^m&nmm^m^m^-rm^m 

[0 0 7 2] 

0 1 6 KJFZtiZ Xn *j|6IIJfe«<^#«fr*»iaKS«tt, ©HH6PM 
OS h7>y^^ (Low-Vth PM0SFET) Ml, M 3 & i UfftHftNMO Sf7> 
v '7s 9 (Low-Vth NM0SFET) M 2 , M4i^i^2 &<D 4 > 9 X*ffi$C £ 
A'-y77l0 3, PHitPMO S F7>yX^ (High-Vth PM0SFET) M 5 , M 7 
£ X O^WfNMO S b 9 > y7 * (High-Vth NM0SFET) M 6 , M 8 £^-f & V 
-<;i^#||I|j& 1 0 2. ^IfPMOS F7>y^?M9, Mil, Ml 4-M1 
2 1 iDcfcTOHflUNMO Sh7>y^^M10, M12, M13, M22 £^r1" 
hmbW&m& \ OK 33<fctf\ t«^>f yfQl*fiTv>4, 
[0 0 7 3] 

A';77 1 0 3 ^tt^MMflPMO S h 7 >vX 9M 1 H XZ/M3 
<DV-Ai!>mtii2ti2>WWMfcVT>D 2 fi, mx.il. 1. 3V (l&Wi, 1. 8 
V) —77, W^^iiK 1 0 2 S b 9 ^M5 , 

M7 (DV-Ts&mzmZ&fm&l 0 lOflSBHiPMOS f7>yX^Ml 1, 
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ttim 6 V V O — 6 KJ 1: I O V ' • 

Ml 6, Ml 7OV-^ioJ:TOSifiiNM0 S }^>v*?Ml 3 <?> K 
i^$til.lzit)±VDDl(i, tfflx.**, 2. 5 V (j&v>f±, 3 V) -C&& 0 * 

7t , mmfmffi 1 o 1 coft^^^ppfft p m o s h ^ > v * * m 1 7 ~ m 2 1 
2) (D+Lhtw-mzzm £ 9 i:iotv»a. 

[0 0 7 4] 

^IxOi^HfilPMO S ^7>y'X^Ml 7~M2 1 £ & £ 

o 

[0 0 7 5] 

Ell 7 {±[211 6 li^#-#ff*»lHlJ»il1tO»f^*3ftW-r*^:*0|g-C*&o 
fcfc. Ell 7T?»±, HflJWf-SrMTCNTti 1 . 3V^it"e*D, aW&JHfcEl 
KlOlOffiMt (7-KN2) {±2. 5V^|SW4, Mlii5« 
filllVDDVOfW 1 . 2 V^O(±mi± Kn -y 4) Zo 

[0 0 7 6] 

[Hi 7^f>^f>^^i^:> Ell 6 i::^i-#*#£«@&^«KJ:*U* % t» 
S^EIttl 0 lOIUMf (N2) Offl^ti, fWI«HS-^MTCNT^)2:*>-h**0 

&^tw*4-LTjR-^^ica:^±j& f 19, ^ojft^»^tcjj:*)±**&M-^iSt^ (N3) £ 

¥- h-C&W&W&XJ (MT-CMOSX^yf) Q10V-X7*D7 
Wilf, JH?HIi& (A) < -T*^^>BftCi5lt^myjlL<7)^k7& ? 

*§v**£"C&, di/dt WW^fc*)0*at^k) {±/h$<WJx.f>tL*dfc 
[0 0 7 7] 

El 1 8 {±«B^lc#^#S#*«[lI^ec0^7llW!l^mi5&W^^-t-'7^ 
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fliBS O A A O O (\ A H O C\ — * 9/1 / 



[0 0 7 8] 

R101*, nt*7 KTCffilftHB-Sf- [nil] -CtB^jSJE U - KN 2 ) 

^HIS& 10 1*, 016 U^i" i^4h7>y^^ ^ X £ «£ 1^* 

I^iTCD/AnyA'-^-Ciit^i:, «^B0S&1 0 l<Dmi}ffl& ( 

^7HMi5iJO###*mE^m^J:tL(^ M^MS&l 0 1«$ 

(LSI) OffifCffl^f Jl^ii:f lt^> - t bvSmzbZo 
[0 0 7 9] 

[0 0 8 0] 

A(iR AM (#!lx.t£\ SRAM: Static Random Access Memory) h LT;1#J&£ 

-ORAM (tfllKA) 0Jx.tf, y y#«NF^H*3V*T, M 

fp««I± (VDDV) cfc *) i>m*n& ( V D DM' ) VWM-f 2> £ o Kte^X 
-r%t>*>. n tf y h (Dmmm^r [nl 1] SrflHJUPl-adfcKJ: *K D/A 
3W*-*^»j£L;fcft^£^ia8frl 0 lWffiMli^VDDMtL, V-*7 
*n7t$ti/;tSX^7f (MT-CMOSX^yf) Q 1 O V-X^^ffi^J 

£*t&mi± (Miwmfsm^vDDv) ^wmiE& (ram) A<7)iaitrt# 

60^O^*^|Ei--i>«ffi ( V D DM' ) t LT> Wx.tf, ^'^T7^lSf 
[0 0 8 1] 

ft^i:, f!lx.{i\ 0. 1 1 jum^n-t^t^ill^SRAMtcij^t, fS'H 
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3 V) O^SSti^tfe, My ^77 ^ISltWlEtltf fflH^lil 
l±o^S)li:t ^ ; 1 1: <t i) i'tl* ^ : H s f I4 0 
S&AhLT(±, SRAMfWRAMft^^'J-y^n'^ (FF) ^-C&o 

o 

[0 0 8 2] 
[0 0 8 3] 

ff 7 y (LSI) 0*WBK3I § Hi L, «JEE«B5eS4 0 1 *3 «fc Z>* 4 0 2 K «fc >K 
-etifMISI V D D £> J: V D D V <7)tE * 8g5g"C § & J: 9 fcfc 

[0 0 8 4] 

(ftsa i ) ^«{£m« t Mitt^«fim« t o m K&m £ tLfcfiPMtw 

®PMi«JEo P -v * ;HM I S m#^iJ* F7>yX?J3± UW^MEE?) N 
[0 0 8 5] 

mu2 ) mi i iztm^^mfommmmmw.^&^r, mmmm.n.i±<7) 

P * * ;HM I S ^- h £ HtrfEM^Wim^ 
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[0 0 8 6] 

;HM I S «!!^&* h 9 > * <oy- h tc«-f & ~ £ i" 
[0 0 8 71 

[0 0 8 8] 

fiHttWEEo p ^ \ * jviM i s h 7 > v x * is «t msiiiE<^ n 

[0 0 8 9] 

am 6 ) hi t m i o«n&mam t <?> «m $ a^»HHft* 

1 iflM I S m#$&* F7>y7?, 

iSHismff con i itiM i s mmm v ? > v * 9 a «t m&wia«j±^H 2 
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lL-H KRZT r\ r\ r\ o y\ /< /-7 o r\ "7 • 0*"7 / 



c 1-£¥2*#fc»II|jJ&£«o 
[0 0 9 0] 

(#157) ftlB6tcSB*0^##:*«|HlJ»ll«tc^v»-c. ffiffiftBHfimffiO 

n 1 him i s mmhW: vffiu i^o^&mmi* v ^ - a> 

[0 0 9 11 

itmuMffimffi^m^J y?-?*.-* u^<^x$> n , tuis^ 2 o i/^;niii 

[0 0 9 2] 

MM I StW h 9 >yx*(±ffi|HHimJEON^**;i/MM I SS«>7 
fu ffiitbUlgmffi?) N -r * ;H!M I S m#$&* h y > V* * <D K V 4 > £ p IB 

[0 0 9 3] 

(ftlE 1 0) #IE6 HK«c<7)#*^*ft[l]^®UioV^-r, ffifEU 1 <£>H« 

?«(iH^*fa«M-e* 19 , mum 2 on«^t±nfa«fim?«T^ o , m 
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eca^ ,r\ r\ r\ r\ r\ r\ A r? o r\ a° . _ C i • 

^Frm 6 v v 3 — zw'i/oy • ^ — ✓ . 

mMM i s h 7 y v * ? iiAM fitsJE^ p ^ * ^im i s h 

v y v x <9 , 

fluK«li{t«EE<7) p ^ * ^ ;HM I S mUMM h 7 > 9 <D V - 7, is X 
[0 0 9 4] 

(#ie 1 1 ) #15 6 iztmn^-mfcmn mmmm^&^r, 2 h 

[0 0 9 5] 
[0 0 9 6] 

«ft«Lh £ mm k v - ^ K-r & - 1 £#m t -r & fffriisMto 

[0 0 9 7] 

(#te 14) #is 1 3 i*ztm<D*m®-mm&mm^^^, m^m^mm 

[0 0 9 8] 
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mzmmmt, r-vm^£<. r-vm&'hz<. j&^h* mmmmm 

[0 0 9 9] 

(#gB 16) #K3 i tzi* 1 1 JcfB|Ro^*fr*«lBlKiHl^fev^r, mflE 
[0 10 0] 

[0101] 

mi±<vm i fiiM i s m#^j* yjsvx*^ &x 
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